FUSED QUARTZ
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Fused Quartz.—Silica, the oxide of silicon, is a valuable refractory material for lining metallurgical furnaces, and its use for this purpose has been described in Chapter IV. Although very refractory, silica or quartz can be fused, and it then possesses valuable properties, and has been used for some time in the construction of scientific apparatus. As an example, the well-known quartz filaments of C. V. Boys may be mentioned. These are made by melting the. quartz in the oxyhydrogen blow-pipe. Recently it has been found possible to fuse quartz in the electric furnace and to make tubes, crucibles, dishes and other articles out of the fused quartz. This material scarcely expands at all when heated,
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FIG. 142.—Furnace for fusing silica.
its coefficient of expansion being only one-twentieth of that of glass. In consequence of this it is possible to plunge a red-hot article made of fused quartz into cold water without cracking it. Fused quartz is a transparent glass, but "Electroquartz". or silica melted in the electric furnace has a milky white color.1
Fig. 142 shows an electric furnace for the manufacture of this material by the process of Bottomly and Paget.2 The furnace consists of an iron box mounted on trunnions, and provided with electrode holders at the ends. Between the electrodes, EE, is supported a graphite rod of smaller diameter which serves as the resistor. Around this rod the box is filled with silicious sand; the lid being removed for this purpose. The sand is very pure (froiri
1 Electrochemical and Metallurgical Industry, vol. iv, pp. 369 and 502; vol. V, pp, 67 and 107.
2 A. Pohl, Zeit. fttr angewandte Chemie, vol. xxxvi, 1912, p. 1845.r-cooled, serves also for the rapid cooling of the air which has passed through the arc, and most of the energy supplied to the furnace is ultimately wasted in heating this water. In the apparatus, as shown in Fig. 141, it will be seen that the air enters the furnace near the lower end and passes up and down befpre entering the central tube which contains the arc; in this way it is preheated to a , certain extent by the waste heat of the issuing gases, and also serves to prevent the over-heating of the central iron pipe. The whirling motion is given to the air by the direction of the holes, through
